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UIC: N95918 

EPA REGION: 6 

EPA IDENTIFICATION: TX9170024708 
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ROBERT W. MOSER 
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CHARLESTON, SC 29411 
JANUARY 1990 

PRIORITY FOR SITE INSPECTION: MEDIUM 

Waste silver has been detected in the soils of a drainage ditch. 
This site is the sixteen potentially contaminated site identified 
at the plant. The site is recommended to undergo a removal action 
prior to site inspection. In March 1983 the Naval Energy and 
Environmental Support Activity of Port Hueneme, California 
reported fourteen potentially contaminated sites in the Initial 
Assessment Study of Naval Weapons Industrial Reserve Plant, 
McGregor, Texas, NEESA 13-006. Seven of the fourteen sites were 
recommended for confirmation study (site investigation). Southern 
Division Naval Facilities Engineering Command reported the finding 
of the confirmation study which recommended only three sites for 
remedial action in the NACIP Confirmation Study and Summary of 
Remedial Action, Naval Weapons Industrial Reserve Plant, McGregor, 
Texas dated August 1983. Two of the three sites have been 
remediated and the third is being resolved by a third party 
through a civil action. Site 2, Area F-west settlin ponds and 
site 6, Area L-asbestos pile has been remediated. Site 5, Area 
G-pesticide dump is being remediated by a third party. Site 15, 
Area G pesticide contamination outside of building 704, is being 
investigated by a third party. 
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1.0. AcrivriY DESCRiprKaj 

1.1. INTRODUCTION 

Section 211 of Si?)erfund Amendments and Reauthorization Act of 1986 
(SARA 211} provides oGntinued authority for the Departzoent of Defense 
Environmental Restoration Account (CERA). The Naval Installation Restoration 
(IR) program is authorized by Chief of Naval Operaticsis Instruction 
(OFNAVDET) 5090.1 of 26 May 1983. The Naval Facilities Engineering Ocantnand 
(NAVFACENGCTM) manages the Navy program. SCWTHNAVEACENGOCM conducted the 
Preliminary Assessment (PA) sinoe this was a single site and Naval Energy and 
Environmental Support Activity (NEESA) had alreacy conducted the Initieil 
Assessment StxK^ (IAS) as required by law, in March 1983, vdiich also meet SARA 
PA 120 requirements. 

PAS are conducted in accordance with Environmental Protection Agency 
(EPA) draft guidance on "Pre-Remedial Activities at Federcil Facilities" 
forwarded ly EPA memorandum of 8 September 1987. PA reccennmendations are 
consistent with the National Contingency Plan. 

The PA begins with investigation and review of available records from 
the Activity, NEESA and the cognizant NAVFACENGOOM Engineering Field Division. 
After record search, the PA member visits the activity to ccnplete 
documentation of pa^ and present operations and disposal practices with the 
assistance of the activity point of ocxitact, the menber tours the activity and 
interviews long term enplcyees. If a potential threat to human health or the 
environment is present, further action is reocnimended. Possible 
reocmmendations for further action may include Site Inspection, Remedial 
Investigation, or Removal Action. 

Section 1.0 is taken from the Initial Assessment Study for Naval Weapons 
Industrial Reserve Plant (NWIRP), McGregor, Texas dated 1983. The purpose of 
the IAS was to systematiceQly identify, assess, and control contaminates in 
the environment resulting from past hazardous materieil management operations. 
For the most part, the text is repeated verbatum from the IAS. 

1.2. ACnvnY ICCATION 

The Naval Wecpons Industrial Reserve Plant (NWIRP) is a government owned 
facili^ operated by Ifercules Inc. The plant is situated on an irregularly 
shaped tract of land lying mostly in MCLennan County with a small portion of 
the western parcel in Coryell County, Texas. The site is located 
approximately 20 miles southwest of waoo, as shown in Figure 1-1. The town of 
McC^regor adjoins the facility at the northeast comer and has a population of 
about 4,500 persons. The plant is bordered by the St. Louis and Southwestern 
Redlroad on the north and the Gulf, Colorado and Santa Fe to the east. The 
main entrance is located on Johnson Drive off U.S. 84. State Hic^may 317 runs 
along the eastern edge of the plant and FM 2671 along a major portion of the 
southern boundary. 

This portion of Texas is primarily an agricultural area. Land bordering 
the east side of NWIRP is zoned as residential property; the south boundary, 
classified ocmmercial, has li^t manufacturing operations and a university 
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research center; and the remainder, as open fanning and grazing land, is only 
sparsely populated. 

1.3. SITE IDCftTION 

In 1963 the west end of Area 'M' was developed to house the 
nondestructive testing equipment. Figure 1-2. Ihe site consist of building 
1228, earthen benn, fencing, s^ic tank and an outfall ditch as shewn on 
Figure 1-3. Site 16 is the outfall ditch. 

1.4. CLEMATODJGy 

Ihe NWIFP-McGregor site has a humid subtropical continental climate. 
Summers are long with hiqh tenperatures, vhile winters are ̂ ort and mild. In 
the six winter months (November throu^ i^ril), the average lew tenperature is 
44.2 degrees Fahrenheit (F) and the average hi^ tenperature is 65.7 degrees 
F. For the six summer months the average lew is 68.7 degrees F and the average 
hi^ is 89.9 degrees F. The average daily tenperature is 67.1 degree F. See 
Table 1-1 for a summary of climatological data. 

The amount of precipitation in any one year is extremely variable. Most 
rainfall is the result of thunderstorm activity; consequently, considerable 
spatial variation in amounts occurs. There is an average of 77 days per year 
with precipitatiCTi, but much of the precipitation in any one year is 
concentrated in just a few thunderstorms. For exanple, in 1979 the yearly 
priecipitaticai was 42.37 inches, and of this amount 20.26 inches, or 58.90 
percent of the total annual precipitation, occurred in twelve days. Total 
annual rainfeill has ranged from 60.20 inches (1905) to only 13.30 inches 
(1917), with the average annual precipitation being 31.26 inches. April and 
May are normally the wettest months, with July and August being the driest. 
Ihere is no ajpreciable amount of snowfall in the area. 

Evaporation rates are high in relation to annual precipitation. For 
exaitple, in 1980 the pan evaporaticai rates for March throu^ November totalled 
81.7 inches compared to the average annual precipitation of only 31.26 inches. 
Much of the precipitation is ev^nrated vhich serves to reduce the possibility 
of leachate production and qontamination migration. 

The average relative humidity is 66.8 percent. Prevailing wind 
direction is from the south throughout the year. 

1.5. TOPOGRAIHY 

The NWIRP-MoGregor site is situated in the Cretaceous Prairie region of 
north central Texas. The Cretaceous Prairie is further divided into two great 
phsiogrsphic prairies: the Hlacikland Prairie, and the Grand Prairie. The 
chief difference between these two pariries is that the Grand Prairie has 
developed on firm resistent limestone, and the Blackland Rrairie has developed 
on much less resistent clays and shales. 

The NWIRP^icGregor site is located in the eastern most portion of the 
Grand Prairie, with the Hlacikland Prairie located to the south and east. In 
general, the surface of the Grand Prairie is composed of gently sloping, 
edmost level, dip plains, broken only by the drainageways. The Grand Prairie 
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is a hard-rocdc prairie vmderlain nEdnly by limestone of the Wa^ta Groi?), and 
the area is also referred to as the Washita Prairie. The Grand Prairie is 
characterized by shallov calcareous soils. 

The surafaoe featrures, or landscspe, of the NWIRP-MoGregor site roui^y 
parallels the underlying bedrock. The topography of the site is gently 
undulating with slopes ranging frcn nearly level to five percent. Drainage 
for the site is provided by tributaries of Harris Creek, Station Cre^, and 
the South Bosque River. All of the streams within the site's boundary are 
intermittent. 

1.6. GEPIPgy 

Table 1-2 shows the geologic units v^oh occur in central Texas. A 
geologic section of the area is shown in Figure 1-4. The geologic units 
within the boundary of the NWIRP-4tcGregor site is Ccmanchean series. The 
Ocennanchean series is divided into three groups form the oldest to the 
youngest; the Trinity grotp, the Fredrioksburg groi^}, and the Washita groi?). 
Only the Washita groi^) crops out in the vicinity of the NWIRP-McGregor site. 

The Georgetown formation (Table 1-2) is the only formation ̂ rfiich maJces 
the Washita groip out crop at the site. The Georgetown formation is 

divided into seven units from the oldest to the youngest: Kiamichi, Duck 
Creek, Fort Wbrth Limestone, Denton Iferl, Weno Limestone, Pawpaw Shale, and 
Main Street Limestone. The two oldest units, Kiamichi and Duck Creek, do not 
crop out in the area of the site. The other vnits of the Georgetown formation 
do crop out within the boundary of the site. Figure 1-5 shows the geologic 
outcrop pattern at the site. Figure 5-5 of the Initial Assessment Stucfy has 
the origincil map. 

1.6.1. FC3RT WORTH LIMESTONE - (KDFDEE) The Fort Worth Limestone is 
twenty-two feet thick in the McGregor Quadrangle (IAS, 1983). It consists of 
fairly uniform, nodular limestone with interbedded thin shede layers. The 
Forth Worth Limestone crops out in only one small area at the site, just 
southeast of Area 'M'. 

1.6.2. DEMON MARL - (KDEDEE) The Denton Marl is approximately six feet 
thick in the McGregor Quadrangle (IAS/ 1983). It is ccoposed of dark gray 
soft marl which has several discontinuous thin limestone ledges near the 
center. The Denton Marl crops out in one isolated area southeast of Area 'M'. 

1.6.3. WFiy^ T.TMF<?TTiMR - (KEW) The Wfeno limestone in the McGregor 
Quadrangle is epproximately thrity-six feet thick (IAS, 1983). The ipper 
seventeen feet consist of nodular, bedded limestone with alternating thin marl 
beds. The lower nineteen feet have several vmoonsolidated marl beds. The 
base of the Weno Limestone is a very resistant limestone ledge known as at the 
Ocee ledge and is easily differentiated frtan the uncterlying Denton formation. 
The Weno Limestcxie is the second most frequently occurring outcrop near the 
site. Area 'M'. 

1.6.4. PAWPAW SMATF - (KEW) The Pawpaw Shale bed is seven feet thick in 
the McGregor Quadrangle (IAS, 1983). The Pawpaw Shale unit weathers into 
tluee zones. The tcp and bottom two feet omtain marly limestone that is 
easily weathered, ifAiile the middle three feet weather less quickly and remain 
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as a resistant ledge. Ihe Pawpaw Shale crops out in isolated areas of Area 
•M'. 

1.6.5. MAIN STREET LIMESTONE - (KM5) Hie VSain Street Limestone is 
about thrity-five feet thick in the MoGregor Quadrangle (IAS, 1983). The Main 
Street Limestcaie consists of medium hard, resistent, vAiite, fine to medium 
crystalline, nodular limestone. The lower limit of the Main Street Limestone 
is marked by the iDarly, less resistant beds of the Pawpaw Shale member. Ihe 
Main Street Limestone mostly out crops in Area 'M'. 

Upon weathering, cdl the out cropping units of the Georgetown formation, 
exclusive of the Main Street Limestone, ii^oh is edreacfy hard and iicperroeable, 
become impermeable (IAS, 1983). This is a result of the clays in these units 
v^iioh are released during weathering. These clays form an effective seal to 
downward percolation of water. 

The geologic formations underlying the site are relatively flat. These 
beds have a dip of twenty to twenty-five feet per mile to the southeast and a 
strike of north 6 degrees (IAS, 1983). 

1.7. SOILS 

The soils of the Grand Prairie, in vhioh the site is located, are 
residual soils vhioh have developed from the underlying limestones and marl. 
The soils of the site are characterized by a mixture of deep and shallow clays 
on limestone. The dominant soils are dark reddish-brown to dark-brown clays 
of the Crawford Series and Purves Series. These soils can be classified as 
vertisols, and expemd and contxact in relation to the soil moisture. When 
wet, the clay content of these soils provide a fedrly iirpermeable barrier to 
downward leaching. Ifcwever, vhen these soils dry out, th^ develop vertical 
craoiks vhioh could extend to the shallow underlying bedrock. The d^jth of 
soil over the bedrock is variable, but seldom exceeds five or six feet. 
Figure 1-6 r^resents a soil map of the site. 

1.7.1. CPftMPORD RFRTTy; - (a#B) The Crawford Series is made vp of 
dark-brown to reddish-brown noncalcareous days. These clays are similar to 
the Denton soils in many respects, but are finer textured, somewhat less 
grayish, and usually more reddish in the subsoil. The Crawford Series soils 
are well drained with slow to medium runoff. They are slightly susceptible to 
erosion. Permeability of these soils is less than 0.06 indies per hour, which 
is classified as very slow. However, when dry and craoked the permeability is 
repid. The day content ranges from 40-60 percent. The shrink-swell 
potenticd for these soils is rated as very hig^, meaning a volume change of 
more than 9 percent is possible. 

1.7.2. FURVES SFRTFR - (PtB) The Rizves Series is made ip of alkaline, 
dark-brown gravelly silty day with limestone fragments. This series of soil 
is well drained. Permeabili^ is moderately slow. These soils are similar to 
Crawford Series soils with slow to medium surface runoff. The lUrves Series 
soils are moderatdy erodible. The surface is stioky vAien wet and cracks 
develop vhen soil becomes dry. 

1.8. HYER0L3GY 

11 
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1.8.1. SURFACE WftTER - Surface water at the NWIRP^fcGregor site is 
provided by tributaries of Station Creek, Harris Creek, and the South Bos^e 
River. NWIRP-MoGregor is divided into three water shed areas vftiich contribute 
to the each of the three tributaries. Figure 1-7 shews the watersheds and 
indicates the directicxi of surface water flew. All streams within the 
boundraies of NWIRP-MoGregor are intermittent in nature, and are subject to 
drying vp during periods of drcu^t. Many of the tributcuries flew only 
following periods of rain. The flow from the effluent seldcros directly 
reaches Statical Creek. Ifcist of the time, the ditch frcm 400 feet from the 
outfall to Station Credc renains dry. Surface water within the bcundaries of 
the site, and in the surrounding areas, are used solely for agricultural 
purposes, mainly as water for livestock. 

Station Creek receives the runoff frcm watershed on. the western portion 
of NWIRP^fcGregor vhich includes Area 'M'. Drainage from Station Cre^ flews 
into the Leon River, vhich in turn flows into the Bertons Reservoir several 
miles dcwn stream. 

1.8.2. GROUNDWATER - Groundwater is the source for all portable and 
prxxass water used at the NWIRP-MoGregor site, and in the areas surrounding 
the site. Regionally, much of central Texas relies on groundwater for all or 
a substantial portion of their drinking and industrieil water. 

(^xundwater in central Texas is obtained frcm two main aquifers. These 
aquifers are Icxrated within the Trinity division and are known as the Hensel 
aquifer and the Hosston aquifer. The water in these two aquifers move 
generally from the northwest to the southwest. The underlyin geology serves 
to restric± the movement of groundwater throu^ this area in the Hosston 
aquifer. 

The Hensel aquifer is the only available source of groundwater in 
sufficient quantities for the NWIRP-MoGregor site. Most of the surrounding 
areas accoess the Hosstcxi aquifer. The Hensel aquifer moves at a rate of 10 to 
40 feet per year and has a gradient between 10 to 25 feet. The average 
transmissibility valve for the Hensel aquifer is 2,000 gallons per day per 
fcxjt. Permeability value for the Hensel aquifer averages 60 gedlons p^ 
square foot vdth an average porosity of 20 to 35 percent. Figi^ 1-8 is a map 
showing the location of the wells in the area. Table 1-3 provide relevant 
data on NWIRP-MaGregor four wells. 

The v^per groundwater flew a^jproodmately follows the surface contours. 
This shallow groundwater cxxxirs in lenses in the tpper few feet of the 
bedrock. The i^^per groundwater is used solely fcnr agricultural purposes, 
either for crops or for livestock. The v?per groundwater is obtained by 
shallow hand-dug wells. The water quality is generally poor. 

1.9. FLORA AND FAUNA 

1.9.1. FLORA - Historically, the area of the NWIRP-McGregor site has 
been a mid to short grass prairie. Grasses vhich are common in the area 
include the following: Buffalo, Hairy grama, Texas grama. Side-oats grama. 
Three-awn, and Little bluestem. Soils suitable for cultivation have 
historically been cultivated. Areas vhere the natural vegetation has been 
disturbed and subsequently left imattended, usually grow tp in Johnson grass 

13 
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TABLE 1-3 

ON 

Elevation (ft) 

Mea sured (gpm)/ 
Discharge Pressure (ft) 

Static L&vel (ft) (a) 

Pumping Level (ft) 

Drawdown (ft)/ 
Specific Capacity (ft) 

Pump Setting (ft) (a) 

Begin Hensel Aquifer 

Thickness of Sands (ft) 

Well Depth (ft) (a) 

WELL INFORMATION 

(801) (802) (803) (804) 
well 1 Well 2 Well 3 Well 4. 

744 754 769 781 

1942 350/- 375/- 240/- 420/-
1955 350/84 370/51 195/29 430/19.6 
1965 300/85 280/65 200/35 420/18 
1969 370/42 430/51 200/85 570/18 
1977 325/60 430/55 192/21 480/20 
1979 280/50 305/44 . 206/30 475/20 

1942 175/- 216/- 240/- 250/-
1965 410/610 417/545 - 414/485 
1969 442/638 447/625 480/625 463/547 
1977 493/686 503/660 525/665 528/595 
1979 588/714 552/677 590/743 586/636 

1965 200/1.6 * 128/218 -/I.22 71/5.84 
1969 195/1.89 168/2.52 145/1.38 84/6.79 
1977 193/1.68 156/2.79 140/1.37 67/7.16 
1979 126/2.22 125/2.44 153/1.35 70/6.79 

1942 400 400 440 400 
1955 560 540 560 480 
1957 610 590 620 570 
1969 700 660 680 630 
1979 885 885 820 770 

971 960 962 957 

51 19 30 100 

1,141 1,046 1,011 1,062 

NOTE: (a) Depth below surface 



and weeds. Along streams and drainagways Hac]d)erry, Bois d'arc, and Willows 
can occur. Live-oaks are also scattered throu^iout many areas. Rou^ stony 
land si^^orts Spanish oaks, Shinnezy vAiite oak, A^, Red bud, and various 
other small trees and shrubs. 

Ihe project area lies at the juncture of three major vegetaticnea areas 
- Post oak savame^, Blackland prairies, and Cross-tinhers. These three 
areas, vftiile they share many dcminant species (such as Big and Little bluestem 
and a nunher of Xercphytic oaks), differ markedly in rare and endangered plant 
species reported. 

1.9.2. FAUNA - sixteen faunal species know to have occured in Texas are 
Federally listed as endangered. The endangered species and their probability 
of occurrence in the McGregor area are shown in Table 1-4. The table is based 
on literature only and does not represent the results of site search. Much of 
the NWIRP-4fcGregor site is presently used for grazing cattle. 

1.10. MTGRATTOJ POrENTTAL 

1.10.1. SURFACE WATER - Oontamination of the surface water at the site 
is possibile. However, this likelihood is ininimized by the intermittent 
nature of the stream flow due to runoff. Most of the surface water percolates 
into the steam bed or eveporates before it leaves the boundaries of the site. 
Surface contamination migration, vhile possible, is probably extremely slow. 

1.10.2. gHATjnw GROUNDWATER - The contamination of the t^^ier 
grourdwater, vhich is in the first few feet of the underlying bedrxxdc is 
possible due to the vertisol soils of the site. These vertisol soils are 
sthject to developing vertical cracks rpon drying. These cracks provide an 
avenue for contamination migration into the ̂ lallcw groundwater. The flow of 
this shallow groundwater would closely c^roximate that of the surface 
topogre^y. 

1.10.3. HENSEL AQUIFER - Contamination of the Hensel at^fer is 
extremely unlikely due to its depth beneath the site and the impereability of 
much of the underlying bedrock. Potentied contamination would have to travel 
vertically some 1000 feet, through impermeable limestone and shale, in order 
to reach the Hensel aquifer. If oontamination did reach the Hensel aquifer, 
it would take some 9,900-39,600 years to migrate to the nearest point of 
discharge. 

1.10.4. POTEWnAL HUMAN AND HJVIRaMEKFraT. wwrirprcas - Potential human 
reo^jtors include base personnel vho could come into direct contact with 
contaminants in the sediments and surface water. Other potential receptors 
are wildlife, grazing animals, and crops which use the surface waters. Humans 
are edso potential indirect reo^iitors throuc^ ingestion of fish, animals and 
crops. 

2.0 FINDINGS 

2.1 GENERAL FINDINGS 

SCXJTHNAVFACENGOCM visited NWIRP MoGr^r, TX from March 27 to March 30, 
1989 to oollect information for the Rneliminary Assessment (PA) on an outfall 
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TABLE 1-4 

TEDERALLY ENDANGERED AND THREATENED FAUNA - TEXAS 

00 

Species 

Texas blind salamander (Typhlomolge rathbuni) 

Fountain darter (Etheostoma fonticola) 

Big Bend Gambusla (Gambusia qaiqci) 

Clear Creek Gambusia heterochir) 

PeTOS Gambusia (G^ nobilis) 

Commanche Springs pupfish (Cyprinodon eleqans) 

Xvory-billed woodpecker (Campephiius primeipalis) 

Red-cockaded t«oodpecker (Dendrocopos boreal is) 

Attwater's greater prairie chicken (Tympanuchus cupida) 

Soutliern bald eagle (Haliaeetus leucocephalus leucoccghalus) 

Mexican duck (Anas diazi) 

Gray wolf (Canis lupus monstrabilis) 

Mexican wolf (C^ lupus baileyi) 

Red wolf (Canis rufus) 

Black-footed ferret (Mustela nlqripes) 

Houston toad (Bufo houstonensis) 

American alligator (Alligator mississippiensis) 

Likelihood of Occurring in Project Area 

No cave habitat 

No suitable stream habitat 

Not reported in area and no suitable streams 

Not reported in area and no suitable streams 

Not reported in area and no suitable streams 

Not reported in area and no suitable streams 

Restricted 

Not reported in area 

Possible, but not reported in area 

Possible transient 

Possible but area is north of usual range 

Project area east of reported range 

Project area north of reported range 

Reports restricted to areas to east 

Unlikely) southernmost extension of range 

Not reported in area 

No suitable habitat 

NOTESt (a) 
All species have "endangered status" except American alligator which has "threatened status". 



ditch vAiich received efflvient ccaitaminated with waste silver frm a 
photogr^Mc process in Area 'M'. All data presented here are current as of 
those dates. 

Ihe PA was conducted at NWIRP McGregor Area 'M* outfall ditch in 
response to the discovery made by Hercules, Inc. that the soils in the ditch 
(Figure 2-1) exceeds E.P. toxicity levels for silver. Die goals of the PA are 
to identify the source of oontamination; the time which contamination 
occurred; and to determine if a site investigation is required. 

2.2. SPECIFIC FINDINGS 

Ifercules, Inc. analyzed both the sediment and surface water sanples for 
silver. Die results of these samples revealed that E.P. toxicity silver is 
present in the ditch sediments at levels ranging from 0.18 mg/L to 14.7 mg/L 
and total silver levels range from 0.61 mg/L to 72.1 mg/L. E.P. toxicity 
chrcamium was sdso found in the sediments in levels ranging frcm 0.06 mg/L to 
0.09 mg/L. Die surface water silver concentration levels range frcm 0.02 mg/L 
to 0.06 mg/L. Die effluent frcm the silver recovery unit has been found to 
contain silver concentration levels ranging frcm belcw 0.05 mg/L to 0.20 mg/L. 
Table 2-1 and Figure 2-2 provides the location of the saitples and their 
results. See Appendix-A for a copy of the lab results. 

2.3. SOURCE OF COOTftMINATION 

In 1963 building M-1228 was constructed to house the nondistructive 
testing equiparent used to x-ray motors. Diis building use to house a 13-MEV 
UNAC and a GE 1000-KV x-ray machine. Diese machines have been replaced b^' a 
2^1EV and Varain 200 x-ray machine. Diese machines are electromagnetic types. 
A silver recovery unit is operated in the building to reclciim silver from the 
film developing process develc^ing fluids. Die effluent frcm the reclaimation 
unit is discharged into an c^ien ditch. Diis open ditch drains southwards into 
Station Creek. Diis discharge is permitted under a NPDES permit. 

2.4. TTMR OF f-PFFK OQWIftMINATICN 

In the early 1960's Rocketdyne began operating the nondistructive 
testing equipment. Di^ began discharging e^roximately 1500-gallons/day, 
five days per week, of effluent into the ditch. Die review of records have 
indicate that a silver recovery unit was not used until 1979. 

In 1979, a NFDBS e^lication to permit miscellaneous discharges stated 
that this discharge was from a silver recovery unit. Die permit further 
stated that this system consisted of a recirculating silver recxvery unit 
%hich the fixer solution passed throng. 

In January 1988, Heroul^, Inc. changed out the old silver recovery unit 
ard r^laced it with a new recirculating system. Diis new eystems divertes 
part of the effluent into 55-gallon drums \here it is shipped off site for 
reclaimation or disposal. Die remedning effluent is held in a 30 gedlon surge 
tank before being punped throu^ several 20-gallcn steelwool canisters. Die 
steelwool canisters are designed to remove the the excess silver. Die 
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TABLE 2-1 
DITCH SAMPLES 

NWIRP MCGREGOR, TX 

ro 

LOCATION SAMPLE NO. AG 
EP TOX 

AG 
TOTAL 

CR 
EP TOX 

HYDROqUINONE SAMPLE 
TYPE 

(1) 88053-01 2.21 mg/l 15.30 mg/l 0.08 mg/l NO Sediment 

(2) 88053-02 10.38 mg/l 57.60 mg/l 0.07 mg/l NO Sediment 

(3) 88053-03 14.70 mg/l 72.10 mg/l 0.09 mg/l NO Sediment 

(4) 88053-04 11.66 mg/l 61.80 mg/l 0.06 mg/l NO Sediment 

(5) 88069-01 3.70 mg/kg 12.73 mg/kg Sediment 

(6) 88069-02 2.60 mg/kg 11.05 mg/kg Sediment 

(7) 88069-02 1.90 mg/kg 8.43 mg/kg Sediment 

(8) 88074-01 0.18 mg/kg 0.61 mg/kg I Sediment 

(9) 88074-02 0.21 mg/kg 0.77 mg/kg Sediment 

(10) 88038-01 .06 mg/l Water 

(11) 88038-02 0.02 mg/l Water 



FIGURE 2-2 



steelwool canisters are ̂ pped off site for recledmation or disposal. The 
effluent, after it passes throu^ these canisters, is discharged into the open 
ditch. 

2.5. ESTIMATiaJ OF EXPOSURE POIWr CgNCBflRVnCMS 

The object of this estimation is to evaluate the magnitude and degree of 
existing or potential risk to public health and the environment. This section 
has been written using the U.S. Environmental Protection Agency (EPA) 
Superfund Public Health Evaluation Manual and the U.S. EPA Interim Fineil RCRA 
Facilty Investigation (RFI) Guidance Volume I for guidance. The analytical 
and site-specific data used to assess the eiqxssure at the site has been 
assembled in this and previous sections of this report. 

2.5.1. nRfi<T?n7PTnw QF ACTIVITY - The description of the activity 
presents the physiccd. circumstances of the contaminated site and provides 
relevant information about the site geology, hydrology, topography, drainage, 
surrounding land use,, and a description of the most liJcely human and 
environmental rec^jtor populations. Information presented in the Activity 
Description, Section 1.0, is used to substantiate the e^^xssure scenarios posed 
in the exposure evaluation and risk oharacterization of this r^xort. 

2.5.2. o»n!AMINAJfr FVATiiATTOM - Die contaminant evaluation process 
identified the types of oontamination present. Within this process, a 
description of the analyticed results for silver and chromium was presented 
from sanples obtained from surface water and sediment. This information is 
described in Section 2.2 of this report. 

A toxicity review for silver and chromium was conducted. This section 
is presented to review the potential hectLth effects as described in Health 
Advisory documents pr^iared ly the U.S. EPA Office of Drinking Water and 
Health and Environmental Effect Profiles (40 CFR 261) ty the U.S. EPA. A 
brief toxicological profile of silver follows: Silver is a \»Aiite ductile 
naturally occuring element in the earth's crust and occurs in pure form or in 
ores. Silver and its compounds are used in photogrcphic materials, 
electrc^ilating, dental eilloys, solder and brazing alloys, paints, jewelry, 
silverware, coinage and mirror prodix:±ian. 

Silver can exist in two vzdenoe states, Agf and Ag++. The solubility of 
common silver salts varies greatly. The National Association of Fhotogra^bic 
Manufactures, Inc. r^rt titled Environmental Effects of Fhotoprocessing 
Chemicals Volume I, has r^x>rted that no free silver ions are discharged from 
photographic processes, but rather as silver thiosulfate complexes. It is 
also r^x}rted that sulfide, resulting from the breakdown of thiosulfate or 
other compcx>ents in a sewage system, %dll precipitate the silver as silver 
sulfide. Silver sulfide is highly insoluable. 

In general, silver in zero valence state is not considered to be toxic, 
but roost of its salts are toxic to a lar^ nunber of organisns. Silver salts, 
if Rested, are absorbed in the human circulatory system and deposited in 
various boc^ tissues. This results in generalized or localized gray 
pigmentation of the skin and mucous membranes. Iing/m3 of Ag dust causeses the 
same type of generalized and localized skin effects. 
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silver has not been shown to cause cancer. Silver has also been found 
not to be mutagenic or teratogenic. 

Ihe U.S. EPA Office of Solid Wastes have derived an RfD of 0.003 
mg/log/day for silver. The U.S. EPA has a Maximum Contaminant Level (MCL) of 
50 ug/L for silver in drinking water. The RfD will be used to calculate the 
hazard index associated with human es^xssure to this ccnipound and CeQcualtions 
of dose and corresponding health risk will be based cn ncncarcinogenic 
effects. 

A brief toxicological profile of chrcnixmi follows: Chrcmium is a 
relatively rare, naturally occurring element in the earth's crust and occurs 
in roost rocks and minerals at concentraticns of 200 ppm. Chrcndum is not 
mined in the United States ccmmercially and is imported. Chrcmium and its 
ccnpounds are used in edloys, pigments, photographic process, and the 
manufacturing of leather and textiles, catalysts, and wood preservatives. 

Chrcmium can exist in several oxidation states from -2 to +6. In the 
natural oi^entated environment, chromium exists in three principle states: 
element (CrO), trivalent (Cr+3), and hexavalent (Ci+6). 

In general, Ct+6 ccnpounds are more toxic than Crf3 ccnpounds because 
Crf6 can transverse biological mentorans by diffusion or facilitated transport. 
The toxicity of chrcmium has been attributed primarily to cr+6, vAiich has been 
shewn to produce liver and kidney damage, internal hemorrage, dermatitis, and 
respiratory problems. The immediate symptoms of e}posure are generally 
nausea, r^)eated vomiting, and diarrhes. Denial eaposure to ohromic acid may 
ca\:ise dermatitis and ulceration of the skin. Chronic inhalation of dust or 
air containing Crf6 may cause repiratory problems including ulcerated nasal 
s^jta and decreased respiratory volumes. There is inadacpiate evidence to 
determine vhether or not oral exposure to chrcmiun can lead to cancer. 
However the carcinogencity of inhaled Crf6 is well established for humans in 
an occupational setting. Crf6 has also been found to be both mutagenic and 
teratogenic. 

In photographic process, hexavalent ohrcmium is present in acid 
diohromate bleaches. When these bleaches are mixed in the effluent with 
solutions ccxitcdning reducing agents such as thiosulfate, the ohrcmium may be 
reduced to the trivalent form. 

The U.S. EPA Office of Solid Wastes has derived an RfD of 1.0 milligrams 
per kilogram per day (mg/kg/day) for Crf3 and 0.005 mg/kg/day for Crf6. The 
U.S. EPA has a MCL of 50 ug/L for total chrcmium in drinking water and 
proposed a Maximum Oontaminant Level Goal (MCDS) of 120 ug/L. The EPA has 
classified the potentied carcinogenici'ty of chromium cis Class D: Not 
Classified. This category is for chemical agents with inadequate animal 
evidence of carcinogenicity. The anedysis for the surface water samples 
obtained at the site were not analyzed for hexavalent chrcmium. However, due 
to the low levels of chromium detected and the present of thiosulfate in the 
effluent, it will be assumed that hexavalent chromium will not be present. 
Thus, the RfD for trivalent chrcmium will be used to calculate the heizard 
index associtated with human exposure to this conpound, and calculations of 
dose and corresponding health risk %dl.l be based on ncncarcinogenic effects. 
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2.5.3. DOSE-RESPQNCT: T^TiTATTrM - The toodoological features of the 
chemicals identified will be the dose/response assessment addressed in this 
section. Ihe discussion of adverse effects for the indicator chemicals is 
usucdly divided into carcinogenic and noncarcinogenic effects. However, since 
hexavalent chromium is assumed not to be present carcinogenic effects will not 
be evaluated. This secticHi will be restricted to the evaluation of the 
noncaracinogenic effects of silver and chromium. 

Noncarcinogenic responses are generally believed to have a threshold 
value, which is a finite dose at which adverse responses are not elicited. A 
single ccnpound mi^t elicit several adverse effects depending on the dose and 
the length and route of exposure. In develcping standards of criteria for a 
ccnpound, the critical tcocicity Vcdue, RfD or dose vhich elicits the most 
sensitive response in the most sensitive test organism, is used to establi^ 
the RfDs. In assessing risks, the most sensitive response is used to 
determine whether exposure is acceptable. 

Oonparison between the maximum silver concentration r^xorted in the 
surface water at the site and the current federal guidlines (Table 2-2) 
provides an initial method of distinguishing potential risks, with regard to 
the criteria to protect aquatic life. The r^orted concentrations of silver 
are several orders of magnitude greater than the environmental criteria 
presented in Table 2-2. 

2.5.4. EXPOSURE EVAIJURTKaJ - The purpose of the exposure assessment is 
to identify the routes of ejposure (inhalation, dermal contact, and ingestion) 
by vhich contaminants are transported from the site, and the contaminant 
dosage to human rec^jtors. 

The contamination release source is from a silver recovery system 
discharge. This discharge is estimated to contain residual silver in 
concentration between belcw 0.05 mg/L to 0.2 mg/L and an undetermined amount 
of chromium. There are two release mechanismes associated with this type of 
release scurce, volatilization and episodic overland flew. Contaminates, if 
volatilized, ny be released into the edr were it can be inhaled and/or dermal 
contact. Episodic overland flow releases contaminates into the surface water 
and sediments. The exposure to the surface water can be by ingested anchor 
dermal contact. The eiposure to the sediments of can be by inhalation antVor 
ingesticxi ancVor dermal ccxitact. 

A summary of the potential human esqposure routes (Table 2-3) shews that 
eic^t potenticd ocxitaminant esqxssure routes are oonplet^ at the site. These 
are: dermal oc^itact with the surface water, dermal contact with the sediment, 
ingestion of the surface water and rptake by plants and animanls, the 
ingestion of the sediments and rptake by the plants and animals, and the 
inhalation of volatilized contaminants and inhalation of ftigitive dusts. For 
convenience, the eight e)$x3sure pathways have been combined into five pathways 
to more correctly quantify the contaminant dose following exposure. These 
are: dermal contact of the sediment, ingestion of sediment, dermal contact of 
the surface water, ingestion of surface water and the inhalation of fugitive 
dust. The food ingestion of both the sediment and the surface water and 
volatile inhalation was not calculated because samples were not collected and 
the exposure scenarios for these pathways are not like to be worst than the 
scenario for surface water (dermal oontact/ingestion). The dennal 
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oontact/ingestion of the surface water for chrcmium was not calculated because 
there are no analytical results indicating the concentration of chromium in 
the surface water. The chrcmium concentrations used in the calculations is 
ei^ty percent greater than the reported EP ToodcilY concentration in order to 
relate the chromium values near eaqiected toted chrcmium cancentration. 

Dermal contact of sediments at the site was described as an eaqxssure 
event of low probabilities of occurrence. The site is restricted to the 
public. The only humans mi^t come into direct contact with the sediments 
would be the grounds yjBeper ard/or a farmer, sad/ar one of the workers at 
building M 1228. The exposuace scenario lAiich is used is one vhich quantifies 
the noncarcinogenic risk posed Yjy these individuals if th^ cover their face, 
neck, hands and feet with the sediment. The constituent/concentrations is the 
maximum r^rted concentration of the silver and ei^ty percent greater than 
the maximun reported concentration of the chrcmium. The skin surface area is 
assumed to be 3390.0 sq cm and the bocfy weigth is assumed to be 70 kg. The 
soil adherence factor is assumed to be tliat of ccramercial potting soil vhich 
is 1.45 mg/cm2. The absorption factor is assimied to be the hi^est, vhich is 
1. This exposure scenario is hypothetical and does not reflect actual 
conditions observed at the site. The esqxisure scenario is considered a 
liberal eiqxjsure estimate. The Chronic Daily IntaJce (CDI) is calculated by; 
Sediment concentration (mg/kg) x (skin surface area (sq cm)/ bot^ wei^t (kg)) 
X Soil adherence factor (mg/sq co/day) x Absor^ion factor) x Unit conversion 
factor (kg/rog) \ihlcii equals mg/kg/day. The daily e>qx)sure summary for silver 
at a concentration of 72.1 mg/kg is calculated to be .0051 mg/kg/day. The GDI 
is greater than the RfD (0.003 mg/kg/day) for dermal contact for silver. The 
CDI for chrcmium at a concentration of 0.44 mg/kg is calculated to be 0.000044 
mg/kg/day vhich is less than its RfD of 1.0 mg/kg/day. 

Ingestion of sediments at the site was described as an e^qxssure event of 
lew probabilities of occurrence. The site is restricted to the public. The 
only humans mi^t ccme into direct contact with the sediments would be the 
grounds keeper antVor a farmer, ancVor one of the workers at building M 1228. 
The ejqxnsure scenario vhich is used is one vhich quantifies the 
noncarcinogenic risk posed by these individuals if they ingest 10 mg of 
sediment each day. The constituent/concentraticaTs is the maximum r^rted 
concentration of the silver and ei^ty percent greater than the maximun 
r^rted concentration of the chromium. The boc^ weigth is assumed to be 70 
kg. This exposure scenario is hypothetical and does not reflect actual 
conditions observed at the site. The ejqxjsure scenario is considered a 
liberal eiqiosure estimate. The Chronic Daily Intake (CDI) is calculated by: 
Sediment concentration (mg/kg) x (Sediment oonsunption (m^day)/ bocty wei^t 
(kg)) X Uiit conversicai factor (kg^) vAiich equals mg/l^day. The daily 
e}q)osure summary for silver at a concentration of 72.1 mg/kg is calculated to 
be .0000103 mg/kg/day. The CDI is less than the RfD (0.003 mg/kg/day) for 
ingested silver. The CDI for chromium at a concentration of 0.44 mg^g is 
calculated to be 0.000000063 mg/kg/day vhich is less than its RfD of 1.0 
mg/kg/day. 

Dermal contact of surface waters Ceffluent) at the site was described as 
an exposure event of low probabilities of occurrence. The site is restricted 
to the public. The only humans might ccme into direct contact with the 
surface water would be the grounds keeper aniVor a farmer, antVor one of the 
workers at building M 1228. The eaqwsure scenario vhich is used is one vhich 
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quantifies the noncarcinogenic risk posed by these iniividuals if they 
subanerge their bodies in the surface water each day for ei^t hours. The 
oanstituent/ocxx^entrations is the maxlTnum reported oonoentration of the silver 
in the effluent. The skin surface area is assumed to be 19000.0 sq can and the 
bcx^ weigth is assumed to be 70 kg. The water flux throu^t the skin is taken 
to be 0.5 ing/cni2-hour. The absorption factor is assumed to be the hi^^st, 
vhich is 1. This eiqxisure scenario is bypcTthetical and does not reflect 
actual conditions observed at the site. The ejqxssure scenario is considered a 
liberal e^qxssure estimate. The Chronic Daily Intake (GDI) is csdculated by: 
Surfaces water cx}nc:entraticn (ng/L) x (skin surface area (sq an)/ bc3dy wei^t 
(kg)) X Water flux factor (mg/sq cn/day) x Absorpticsn factor x Ejqjosure 
duration (hrs/day)) x Ihit cxsnversion factor (kg/mg) \hich equals mg/kg/day. 
The ciaily e^q^csure summary for silver at a cxncentration of 0.2 mg/L is 
ccdculated to be 0.0002 mg/kg/day. The GDI is less than the RfD (0.003 
mg/kg/day) for dermal c^ontact for silver. 

Ingestion of surfaces waters (effluent) at the site was described as an 
exposure event of low probabilities of ocxxarrencse. The site is restricted to 
the public. The only humans might cxsne into direct coaitact with the surface 
water would be the grounds keeper anVor a fanner, and/or one of the workers 
at building M 1228. The exposure scenario vhich is used is csne vhich 
(quantifies the noncarcinogenic ri^ posed by these individuals if they ingest 
two liters of surface water each day. The cxsnstituent/cxncentrations is the 
maximum r^orted cxancentration of the silver in the effluent. The bocfy weigth 
is assumed to be 70 ]^. This e}qx3sure scenario is hypothetical and does not 
reflect actual cxsnditions observed at the site. The eaqesure scenario is 
cx>nsidered a liberal e^qxeure estimate. The Ghrcxdc Daily Intake (CSI) is 
calculated by: Surface water cxaxentration (mg/L) x (Water censunption 
(I/day)/ bcx^ weic^ (b?)) vhich ecquads mg/]^day. The ciaily e}qx)sure summary 
for silver at a ocxxentration of 0.2 mg/L is calculated to be 0.0057 
mg/kg/day. The GDI is greater than the RfD (0.003 mg/kg/day) for dermal 
contact for silver. 

Inhalation of fugitive dust at the site was described as an e^qxeure 
event of low probabilities of cxxurrence. The site is restricted to the 
public. The csnly humans mi^t aane into direct cxntact with fugitive ciust 
would be the grounds keeper ancVor a fanner, anc/or cxie of the workers at 
building M 1228. The exposure sc»iario vdiich is used is one vftiict (quantifies 
the noncarcinogenic risk posed by these individucds if they inhale 20 m3 of 
(iust each ciay. It will be assumed that they will be eaqxssed fcxr 24 hcurs a 
day. The constituent/cxsncentrations is the maximum rqnrted cxxncentration of 
the silver and chromixm in the sediment times the maximum amount of ciust vhich 
can be su^}ended in cdr (10 mg/in3). The bcx^ weigth is cissumed to be 70 kg. 
The absorption factor is assumed to be the hic^iest, which is 1. This e}qx3sure 
scenario is hypotheticzd and does not reflect actual ocnditicns observed at 
the site. The e}q)osure scenario is considered a liberal esqusure estimate. 
The Ghrcmc Daily Intake (GDI) is calculated by: Air cxmcentraticai (mg/ln3) x 
(Inhalation rate (m3/hr)/ body weight (kg) x Ebqxssure ciuraticin (hrs/day) x 
Absorption factor) equals mg/kg/day. The ciaily exposure summary for silver at 
a cxsncentraticsn of 72.1 mg/kg is calculated to be 0.0007 mg/kg/day. The GDI is 
less than the RfD (0.003 mg/kg/day) fear demal cxntact fc»: silver. The daily 
enqxisure summary for chrcmium at a cxncentraticsn of 0.44 mg/kg is calcualted 
to be 0.0000042 mg/kg/day vhic is less than the RfD of 1.0 mg/kg/day. 
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2.5.5. RTSK CUARACTERIZAnON - Risk characterizaticais are developed to 
evaliiate the impact to public health. Ihe envirantnental risk assessment 
qualitatively assesses the potential risk based on published aquatic tocicity 
data for silver and chromium. The risk characterization for potenticd. iirpacts 
to public health has been developed fixm aralyticed data and ta>doological 
profiles. 

This quantitative risk assessment involves the calculation of health 
risk levels that represents the possibility of exneeding the RfD 
(ncsncarcinogens) under the oonditons described in the exposure scenario, 
calculations of risk are made to overestimate the actual risks so as to 
evaluate the "worst case" scenarios for the purpose of determining the 
regulatory irpact. 

The hecdth ri^ estimate for exposure to a ncaicarcinogen (H^ard Index) 
is determined by dividing the Chronic Dally Intake (GDI) or estimated dose by 
the Risk Reference Dose (RfD). The RfD is an estimate of the daily exposure 
to the human population that is liloely to be without cppreciable risk of 
deleterious effects over a lifetime, and is derived from the 
No-Cbserved-Adverse-Effect-Level (NQAEL), identified from a chronic (or 
siibchronic) stucty, divided by an uncertainty factor(s). This method of health 
risk estimate allows for the evaluation of a single chemical or multiple 
subthreshold chemical esqxisures. When the hazard index of any chemical (or 
many chemicals that induce the same effect on the same mechanism) poses an 
ejposure dose level greater than the reference dose level (hazard index ratio 
greater than one), there may be concern for a potential health risk. 

Human health ri^ posed by dermal contact of the sediments for the 
individuals on site is greater than the RfD for silver and several orders of 
magnitude less than the RfD for chrcniium. The hcizard index for an adult 
exposed to the contaminated sediments is 1. Thus there exist a real concern 
for a potential health risk for this contamination. To minimize this 
potential health risk, the removal of the sediments will be necessary. 

Human health risk posed by ingestion of the sediments for the 
individuals on site is a cocple of orders of magnitude less than the RfD for 
silver and several orders of magnitude less than the RfD for chrcotium. The 
hazard index for an adult is 0.034 for silver and 6.3 xlO-8 for chrcmium for 
the maximum reported concentrations. 

Human health risk posed by dermal contact of the surface water for the 
individuals on site is in the same magnatiude but less than the RfD for 
silver. The heizard index for an adult is 0.067 for silver. 

Hiiman health risk posed by ingestion of the surface water far the 
individuals on site is in the same magnatiude but greater than the RfD for 
silver. The hazard index for an adult is 1 for silver. To minimize this 
potential heedth risk, the removal of the release source will be necessary. 

Human health risk posed by inhalation of fugitive dust for the 
individuals on site is a magnatiude less than the RfD for silver and several 
orders of magnitude less than the RfD for chrcmium. The hazard index for an 
adult 0.23 for silver and 8.6x10-7 for chrcmi\mi. 
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A risk ciiaracterizaticjn of the current human contaminant ejqxssure routes 
at the site has shown that the dermal ccxitact with the sediment and ingestion 
of the effluent routes of e>qx3sure poses health risks in excess of the RfDs 
for Silver. In addition, the health risks posed by the sum of all five 
ej^xisure scenarios exceed the RfD for silver. If the release source and 
sediment is removed then there would not exist a human health risk. 

Environmented heedth risks may be occurring due to the presence of 
silver cantamination. Ihe maximum reported concentration for silver is 
greater than the fresh water aquatic live acute toxicity and chronic toxicity 
levels for silver. Adverse environmental effects beyond the site and property 
boundary may occur based on ccoDparisons to environmental standards and 
information describing the extent of contamination. 

3.0. PECTMMENDMPiaJS 

A Site Inspection (SI) is recommended for this site to gather additional 
informaticxi on the extent of contamination in the ditch and surface water and 
to determine if the waste silver has left the property. Prior to conducting 
a site inspection, a removal action is recommended to be conducted to remove 
the release source (effluent) as well as to remove the sediment vhich exceeds 
E.P. toxicity for silver. Ihis will protect the aquatic life, grazing animals 
and humans from further exposure. 

Ihe SI ̂ ould be conducted only after the removals actions are 
coBDtpleted. The SI should consist of sediment saitples talcen from the ditch, 
from the outfall to the property line. Surface water sanples ̂ ould also be 
taken. If there is no surface water present then pizometers ̂ ould be 
installed and the shallcw ground water sampled. The samples ̂ ould be 
analyzed for total and E.P. toxicity silver and chromium. The objective of 
the sampl^ will be to determine the effectiveness of the removal action and 
to determine the horizontal and verticeil extent of any residual contamination. 
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY 
P.O. Box 23147 

WACO. TEXAS 76702-3147 

OER.\RD .N. OFHCE (817) 778-5549 
HOME (817) 778-3899 

July 14, 1988 

Ms. Margaret Bourne 

Hercules, Inc. 

P.O. Box 548 

McGregor, Tx. 76657 

Dear Ms. Bourne, 

The four scffrples dated 6/2/88 were analyzed as per your request 

with results as follows: 

E.P. Toxic Ag Total Ag E.P. Toxic Or Hydroquinone 

88053-01 2.21 mg/1 15.30 mg/1 0.08 mg/1 N3t DetBCted (^ng/kg) 

88053-02 10.38 mg/1 57.60 mg/1 0.07 mg/1 hbt Detected (<5ng/Jg) 

88053-03 14.70 mg/1 72.10 mg/1 0.09 mg/1 N3t Detected (<5iTg/lq) 

88053-04 11.66 mg/1 61.80 mg/1 0.06 mg/1 Ibt Detected (<5ng/kg) 

N. Schank 

(Al-1) 
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY 
P.O. Box 23147 

WACO. TEXAS 76702-3147 

CERASO.S. SCHANK OmCE (817) 772-8549 
HOME (817) 772.8899 

July 22, 1988 

Ms. Margaret Bourne 

Hercules, Inc. 

P.O. Box 548 

McGregor, Tbc. 76657 

Dear Ms. Bourne, 
The three sanples received 7-15-88 were analyzed with results as 

follows: 

88069-01 

88069-02 

88069-03 

E.P. Toxic Ag 

3.70 mg/kg 

2.60 mg/kg 

1.90 mg/kg 

Total Ag 

12.73 mg/kg 

11.05 mg/kg 

8.43 mg/kg 

Sincerely, 

Gerard N. Schank 

(AI-2) 



CENTRAL TEXAS QUALITY ASSURANCE LABORATORY 
P.O. Box 23147 

WACO. TEXAS 76702-8147 

GERARD N.SCH/LNK OFnCE(817)77M549 
HOME (817) 778^99 

July 22, 1988 

Ms. Margaret Bourne 

Hercules, Inc. 

P.O. Box 548 

McGregor, Tx. 76657 

Dear Ms. Bourne, 
The three saitples received 7-15-88 were analyzed with results as 

follows: 

88069-01 

88069-02 

88069-03 

E.P. Toxic Ag 

3.70 mg/kg 

2.60 mg/kg 

1.90 mg/kg 

Total Ag 

12.73 mg/kg 

11.05 mg/kg 

8.43 mg/kg 

Sincerely, 

Gerard N. Schank 

(AI-2) 
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1 - INTRODUCTION 

The Health and Safety Program presented herein v;as prepared 
by ERM-Southwest, Inc. The program will be implemented and 
followed by Southwest Closures, Inc. (SV-^CI) and its subcon­
tractor Sprint Waste Disposal Company (SWDC) during the plan­
ned removal remedial actions at the Naval Weapons Industrial 
Reserve Plant (NWIRP) site in order to protect the health and 
safety of the work force. SWCI's policy is to conduct all 
activities in the manner required to protect the health and 
safety of the project personnel and the public. All work 
will be in accordance with applicable federal, state, and 
local regulations, including the U.S. Department of Labor, 
Occupational Safety and Health Administration (OSHA), and 
requirements of 29 CFR 1910. This program is designed for 
use during all remedial actions at the site. 

The SWCI field manager will be responsible for continuous 
adherence to the safety procedures during the conduct of the 
work. In no case may work be performed in a manner that 
conflicts with the intent of or the safety and environmental 
concerns expressed in this program. Personnel violating 
safety procedures will be removed from the job. 

It is the objective of this Health and Safety Program to 
provide safe working conditions for personnel at the site. 
The safety organization and procedures have been established 
based on an analysis of potential hazards, and personnel 
protection measures have been selected to respond to these 
risks. The Safety Program defines procedures to be used 
while at the site and the personnel protective equipment 
required. 

1.1 Safety Organization 

The Health and Safety Program for the approved remedial 
actions at the NWIRP site were developed for all subcontrac­
tors, project team members and any Navy or Hercules personnel 
present as observers on-site during the removal operations. 
The on-site Health and Safety officer will be Mr. Harry 
Little, P.E. of ERM-Southwest, who will supervise all site 
operations including excavation, health and safety operations 
and training, and decontamination of workers and equipment. 
Should Mr. Little leave the site during operation, this 
function will be served by Mr. Guy Swinford of ERM-Southwest, 
who will also be on-site during all removal actions. 
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Prior -to initiation of removal operations, Mr. Little and Mr. 
Swinford will stake and flag the areas to be scraped and will 
delineate exclusion, decontamination and support ("clean") 
areas. Mr. Little will be responsible for on-site training, 
orientation and personnel safety. He will also supervise the 
proper day-to-day execution of the personnel protection pro­
gram and prohibit improperly prepared personnel from entering 
or working in the site areas to be designated as "hot" zones 
(areas which require use of protective equipment and cloth­
ing). 

1.2 Site Conditions 

The NWIRP is a government owned facility operated by Hercules 
Inc. The plant was originally acquired by the U.S. Army 
Ordinance Corps in 1942. In the past, waste pesticides were 
apparently dumped on the surface of the ground in the west­
ern portion of Area G. The dumping area covers portions of 
an area roughly 800' long by 100' wide and is located in a 
remote area of the plant. Because of current concerns of the 
health effects of the chlorinated pesticides involved, the 
U.S. Department of Justice at the request of the Navy Depart­
ment has filed suit against Ciba-Geigy Corporation asking 
that Ciba-Geigy secure the site. 

The contaminated surface soil is native soil with pesticides 
spilled on the surface. These pesticides include DDT, toxa-
phene, aldrin-dieldrin, chlordane-heptachlor, BHC-lindane, 
and endrin. Concentrations of pesticides in the surface soil 
range from very low concentrations to almost 100% pure pesti­
cides . 

The disposal area is a rectangle approximately 743 feet long 
by 50 feet wide running parallel to a gravel road (Figure 1). 
The 47 individual spill areas that have been identified 
visually range in size from 3 feet by 6 feet to 180 feet by 
15 feet. The individual spill areas were characterized as 
bare spots in the otherwise thick grass cover. Depth of 
contamination is believed to be 4 inches or less. 

Debris scattered around the spill areas include broken labor­
atory type glassware, a few rusted away barrels and pesticide 
bags. 

Remediation efforts proposed by SWCI include the careful 
excavation of each of the 47 individual spill areas to an 
average depth of 4 inches. The resulting excavated volume 
was estimated to be 122 cubic yards. A small crawler type 
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.backhoe will be utilized that provides the operator with a 
full view of bucket operations. The backhoe excavation will 
be augmented by manual labor performed by a hazardous waste 
specialist. 

The excavation will proceed along the long axis of the dispo­
sal area, starting at the south end of the contaminated area 
and progressing northward towards the decontamination area 
(Figure 1). This strategy will minimize any recontamination 
of previously scraped areas due to vehicular activity and 
backhoe operations. 

1. 3 Hazard Analysis 

The following hazard analysis was conducted to ensure that 
site activities, personnel protection, and emergency response 
are consistent with the specific contaminants expected to be 
encountered. The hazard analysis forms the foundation for 
this Health and Safety Program. 

The contaminants of concern at the site are DDT, chlordane-
heptachlor, toxaphene (chlorinated camphene), aldrin-diel-
drin, BHC-lindane, and endrin (Table 1). These are all 
chlorinated carbon ring compounds used as pesticides and are 
all toxic to varying degrees. They are readily absorbed into 
the skin and are fatal if aspirated or ingested in sufficient 
quantity. The primary target organ is the CNS (Central 
Nervous System) for acute exposure. Chronic exposure of most 
of these pesticides have been shown to result in liver damage 
in laboratory animals. 

A brief description of the physical characteristics of each 
of these pesticides follows: 

1. ALDRIN* - (Cj^2^Q^l6^ ^ triple-ring compound of two un­
saturated benzene rings, and one pentyl ring to which 
six chlorides are attached. Aldrin is a tan to dark 
brown solid with a mild chemical odor. Considered mod­
erately toxic. 

2. CHLORDANE - approximately). A triple-ring 
compound composed or one unsaturated benzene ring with 
four chloride radicals and two pentyl groups, one of 
which carries a chlorinated methyl group and the other 
of which has two chloride radicals. A thick amber 
liquid with a chlorine-like odor. Considered moderately 
toxic. 
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TABI£ 1 

Chanical Pcrmiss Lble 
V 

t4ame and Eiqxisure Limit • IDLJl Chanical & Physical 
Fonnula (TLV-IWA)* STEL* Level Properties Incxmpa t i b i 1 i t ies 

Aide in 0.25 mj/ir? 0.75 mg/m^ 100 mg/m^ W: 365 VP: Mone 
(Skin) BP: IDecan- 0.000006 flazeirdous 

poses inn 
Sol: Insoluble MP:220F 
Mot cantustible, 
flanin solv 

Chlordane 0.5 irq/m^ 2.0 mg/m^ 500 mg/in^ M'J: 410 VP: 0.00001 Strong oxidizers 
(Skin) BP: Decan- nm 

poses HP:? 
Sol: Insoluble 
Mot ccmbustible 

Chlorinated Cam- 3 3 3 
phena (Toxaphejie) 0.5 iitjAn i.O mg/in 200 n>g/m ;-W:414 VP:0.2 to Strong oxidizers 

(Skin) BP: Decan- 0.4 mn 
poses MP; 158 to 
Sol: 0.00036 203 F 
Fl.P: 275 F UEL:? 

I£L:? 

COT 1 3.0 mg/m^ N.A. tl-l: 355 V.P.: 1.7 X Strong oxidizers 
(air) BP: Oaran- 10 

poses inn 
Sol: 0.00001 HP: 228F 
Mot can)xjsti bl.e 

Dieldrin 0.25 n>g/m^ 0.75 mg/in^ 450 mg/in^ f-U: 381 VP: 1.8 X Strong oxidizers 
(Skin) Bl,': Docan-

poses 
Sol: 110 Fpb 
Not canbjstible 

10 
mn 
HP: 349F 

active netals like 
solium, strong acids, 
piienols 



TABLE 1 (Continued) 

Chemical 
Unme and 
Fonnula 

Endrin 

Permissible 
Exposure Limit 
(TLV-Tva)* 

0.1 mg/m^ 
(S)dn) 

I 

STEL* 

0.3 mg/m 

roui 
Level 

200 mg/m^ 

Chemical & Physical 
Properties 

M-J: 381 
BP: Deccm-
poses 
Sol: 160 ppb 
Not ccmbustible, 
tut may be 
dissolved in 
flaamable solvent 

VP: 2 X 10 
fTTTl 

MP: Decom­
poses 

Inconpatibilities 

Strong oxidizers, 
strong acids 

Heptachlor 0.5 mg/m^ 2.0 mg/m^ 100 mg/m^ H-): 374 VP: 0.0003 Melted heptachlor 
{Skin) BP: Dracan- mm with iron and 

poses HP: 114 to rust 
Sol; Insoluble 165 F 
Not combustible Hay be 

dissolved in 
flainrable 
liquid 

Lindane 0.5 mj/iT? 1.5 mg/m^ 1000 mg/m^ W: 291 VP: 9.4 X None Hazardous 
(Skin) BP: Decom­ 10 mm 

poses HP: 234 F 
Sol: 0.0013 Ha y he 
Not combustible dissol'/ed in 

opntxistible 
solvent 

* TLV-TOA = Threshold Liiait Value - time weighted average = 8 tour worlr day/dO hour '«Dr)r wee)r acceptable exposure 
ILmit, no adverse effect 

' STEL = Slwrt-term exposure limit = 15 minute time-'.^oighted average exposure limit, no more than 4 times per day 
and no more frequent than 60 minute intervals 

* IDUl = Imrediately Dangerous to Life or health = maximum level from which one could escape within 30 minutes w/out 
any escape - impairing s',Trptams or any irreversible health efforts 

SOURCE: fGGIA, 1983-84 
OSliA, 1970 



.3. Chlorinated camphene (TOXAPHENE) - approxi­
mately) A mixture containing polycniormated cyclic 
terpenes with chlorinated camphene predominating; empir­
ical formula is not precisely known. A waxy, amber-
colored solid with a mild turpentine-like odor. Con­
sidered moderately toxic. 

4. DIELDRIN* - (C^^HgClgO) A quadruple-ring compound com­
posed of one unsaturated benzene ring and three pentyl 
rings, one of which carries the six chloride radicals 
and one of which carries the oxygen radical. Dieldrin 
is a colorless to light tan solid with a mild chemical 
odor. Considered moderately toxic. 

5. ENDRIN - (C^2Hg<^lgO^ ^ quadruple-ring compound composed 
of two pentyl and two benzene rings, an isomer of diel­
drin. Like dieldrin, endrin is a colorless to tan solid 
with a mild chemical odor. Considered highly toxic. 

6. DDT (Chlorophenothane) * - (Cj^^HgClg) A double-ring 
structure with two unsaturated oeniene rings, each with 
one chloride radical, joined by a chlorinated ethyl 
group. A colorless solid with a weak chemical odor. 
Considered moderately toxic. 

7. Heptachlor* - ^C^^QHCCI^} A triple-ring structure with 
one saturated benzyl and two saturated pentyl groups. 
This ring structure is the principal ingredient of hep­
tachlor, which is a light tan, waxy solid with an odor 
similar to camphor. Considered moderately toxic. 

8. BHC-mix (LINDANE)* - (C^HgClg) An unsaturated flexed 
benzene ring with six chloride radicals. The compound 
is powdered as a mix of nine stereoisomers, only one of 
which (the y-isomer) has inset radical properties. The 
product is sold on the basis of the percent of the y-
isomer and is a colorless solid with a musty odor (pure 
lindane, the y-isomer, is odorless). Considered moder­
ately toxic. 

These pesticides are currently banned from U.S. markets. 
Lindane may no longer by used in continuous vaporizers, 
but is the active ingredient of many home and farm pest 
control agents. (EPA-54019-80-005, January, 1982). 
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•Common- Symptoms and Signs of Poisoning 

Most organochlorides including the ones of concern on the 
site, are efficiently absorbed from the gut after ingestion 
or across the skin. In sufficient quantity, they interfere 
with nerve impulse transmission and disrupt nervous system 
functions, especially in the brain. This results in behavor-
ial changes, disturbances of equilibrium and senses, involun­
tary muscle activity and depression of vital centers, espe­
cially those controlling respiration. Although the primary 
target is the CNS (Central Nervous System), other target 
organs include liver, kidneys, skin, eyes, and occasionally 
blood, lungs and PNS (Peripheral Nervous Systems). 

Common symptoms are: 

apprehension 
excitability 
dizziness 
headache 
disorientation 
weakness 
convulsions 
unconsciousness 
tingling sensation in the extremities (parathesia) 

Soon after ingestion, nausea and vomiting commonly occur. 
When absorbed through the skin, apprehension, twitching, 
tremors, confusion and convulsions may be the first symtoms. 
Respiratory depression is caused by the pesticides and the 
petroleum solvents in which they were dissolved. Pallor and 
cyanosis may result with moderate to severe poisoning. 

Prognosis and Treatment 

Although fatalities have occurred following absorption of 
large quantities of some organochloride pesticides, complete 
recovery is highly likely if convulsions can be controlled 
and vital functions curtained. Lindane, toxaphene and most 
constituents of chlordane (except hexachlor and oxychlordane) 
are excreted rapidly in humans (usually within 3-4 days of 
ingestion). Dieldrin, aldrin, endrin, and heptachlor are 
excreted within weeks to several months. DDT and BHC are 
excreted very slov/ly, requiring months or years for elimina­
tion. 
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Treatment consists primarily of keeping air passages free of 
excretions and, if necessary, pulmonary assistance with oxy­
gen. Convulsions are controlled by such anticonvulsants as 
Valium, and pentobarbital. Skin and hair are cleaned vigor­
ously if contaminated and stomach and intestines are emptied 
if sufficent quantity of organochloride pesticide has been 
ingested. During convalescense, carbohydrates, protein and 
vitamins are enhanced in diet to minimize liver injury. 

Exposure Limits and Physical Properties 

The American Conference of Governmental Industrial Hygien-
ists. Inc. (ACGHIH), has set two types of airborne concentra­
tion limits, TLV-TWA (threshhold limit value-time weighted 
average concentration for a 40-hour work week to which nearly 
all workers may be repeatedly exposed, day after day, without 
adverse effect) and STELS (a 15-minute time-weighted average 
exposure which should not be exceeded at any time during a 
work day and which should not be exceeded more than 4-time 
per day at intervals no shorter than 60 minutes) (ACGHIH for 
1983-84). In addition, the U.S. Department of Health and 
Human Services and the U.S. Department of Labor have estab­
lished IDLH levels (Immediately Dangerous to Life or Health) 
for use in NIOSH/OSHA evaluation of chemical hazards in the 
work place. These levels represent the maximum exposure 
level from which one could escape within 30 minutes without 
any escape-impairing symptoms or any irreversible health 
effects. These three levels are summarized in Table 1 for 
each of the eight pesticides suspected at the site. 

Of these eight pesticides, only chlordane is normally liquid. 
The other seven compounds have melting points of at least 
114° F and range as high as 349° F (for dieldrin). They are 
all either insoluble or very slightly soluble in water (0.001 
to 0.00001%) in water, are not combustible (except for toxa-
phene, which has a flash point of 275° F), and decompose upon 
boiling. Except for aldrin and lindane, which have no haz­
ardous incompatibilities, all the compounds are incompatible 
with strong oxidizers. Dieldrin is also incompatible with 
active metals like sodium, strong acids and phenols. Endrin 
is incompatible with strong acids and melted heptachlor is 
incompatible with iron and rust. 

Given the physical characteristics of the eight pesticides 
and the present admixture with site soils, significant vola­
tilization of any of the organochloride pesticides at the 
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site is highly unlikely. However, dermal contact with pesti­
cides and soil/pesticide mixtures and aspiration of pesti­
cide-contaminated dust are likely if adequate personnel pro­
tection and dust control are not provided for site personnel. 
Personal protection equipment, operations and training are 
discussed in Section 2.0. 

Concentrations On-Site 

At least three investigations have been performed at the 
pesticide dumping site (Area G, NWIRP): 

1978 - preliminary sampling and analyses program 
conducted by the Navy 
1981 - confirmed presence DDT and toxaphene and 
found aldrin/dieldrin, BHC-mix and heptachlor. 
1983 - confirmed previous two analyses except that 
aldrin/dieldrin was not detected. 

Figure 1 shows the location of the eighteen sample locations 
from 1982 and 1983, and the maximum total pesticide concen­
tration found at each location. Table 1-2 lists the analyti­
cal results obtained during the 1982 and 1983 sampling period 
by pesticide for each location. 

Concentrations range from a low of 1.6 ppm at location 4 to a 
high of 191,800 ppm at location 17. Removals of surface 
soils in visually contaminated areas will proceed from south 
to north to minimize recontamination of cleaned areas. Due 
to localized spots of extreme contamination, dust control at 
the site during operation is considered important. These and 
other site safety factors are discussed in Section 2.0. 
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2 - PERSONNEL PROTECTION 

The personnel protection program for the project includes, 
provision of protective equipment, administrative control for 
personal hygiene, and training of employees working on the 
project. 

2.1 Protection From Site Hazards 

Workers will be protected from contamination by organochlor-
ide pesticide during remedial operations by a combination of 
protective equipment and operational procedures, including; 

- Designation of exclusion, decontamination and sup­
port (clean) areas 

Respiratory equipment 

Protective clothing 

Safe personal hygiene practices 

Training in safety and emergency procedures 

Provisions for relief of heat stress 

These procedures and equipment are detailed in the following 
subsections. 

2.1.1 Equipment 

Respiratory and personal protection equipment and clothing 
has been selected based on maximum measured soil pesticide 
concentrations (Table 2) and a maximum potential airborne 
dust concentration of 100 mg soil/m air. (Table 3) and will 
correspond to EPA/TDWR Level C. All employees working with­
in the project area will be issued safety equipment and 
protective clothing prior to initiating site investigation 
activities. The Health and Safety Officer will maintain a 
log of equipment issued to and returned by site personnel. 

Respiratory Equipment 

The selection of respiratory protection for removal opera­
tions at the site was based on the calculated maximum air­
borne exposure level possible at the site (Reference Table 
2). This level proves to be 14.5 mg/m for toxaphene, which 
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TAHLE 2 

Results of Chemical Analyses of Soils Paifonned 
At The MVIRP Site 

SITE 1 DDT TaVPHENE ALDRJN/DIEL.ORIN BIC .'•".IX EIJDRIN h-EPT.ACHlJDP. 

Aooust, 19B2 

1 <0.050 <0.100 <0.010/<0.010 0.177 <0.010 1.7 
2A <0.050 *• <0.010/571 190 <0.010 <0.020 
2B <0.050 <0.010 <0.010/8.10 4.1 <0.010 <0.020 
2C <0.050 <0.100 <0.010/0.00 4.1 <0.010 <0.020 
2D <0.050 <0.100 <0.010/<1.5 2.8 <0.010 1.3 
3 <0.050 <0.100 <0.010/18 <0.010 <0.010 <0.020 
4 <0.050 <0.100 <0.010/0.50 1.1 <0.010 <0.020 
5A <0.050 32,000 <0.010/<0.0 1,200 <0.010 <0.020 
SB <0.050 <0.010/6.70 14 <0.010 <0.020 
&A 467 ** <0.010/<0.010 11 <0.010 <0.200 
68 67 <0.100 <0.010/0.010 1.2 <0.010 <0.020 
6C <0.050 <0.100 <0.010/<0.010 <0.010 <0.010 <0.020 
7A <0.050 <0.010 <0.010/<0.010 3,000 <0.010 <0.020 
7B <0.050 <0.010/825 11,100 <0.010 <0.020 
8 <0.050 <0.010 <0.010/2.1 4'4 <0.010 <0.020 

Seoterber, 1983 

9 1.5 <0.100 <0.050/<0.050 2.2 <0.050 <0.050 
10 30 <0.100 <0.050/<0.050 29 <0.050 <0.050 
U 20 <0.100 <0.050/<0.050 25 <0.050 <0.050 
12 18 <0.100 <0.050/<0.050 31 <0.050 <0.050 
13 500 <0.100 <0.050/<0.050 1,000 <0.050 <0.050 
14 25 <0.100 <0.050/<0.050 <0.100 <0.050 <0.050 
15 26 <0.100 <0.500/<0.500 50 <0.500 <0.500 
16 10 <0.100 <0.500/<0.500 6.4 <0.500 <0.500 
17 <0.500 145,000 <0.050/<0.050 46,800 <0.050 <0.050 
18 4,000 <0.100 <0.050/<0.0 <0.050 <0.050 <0.050 

• Interference present after clean up. 

•• Present, unable to quantitate; Ttoxaphene fingerprint obscured by other 
pesticide peaks, DOT values include o,p DOT and p,p DOT. 
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ITillLF, 3 

SumTviry of Maximum Sife Concentration, Exposure-Limit Defineri 
Respirator Selection and Personal Protcx:tion and n>-giene 

Pesticide 

Aldrin 

•o . 
I 

Chlordane 

Chlorinated 
Oimphene 
(Ta>:aphene) 

COT 

Dieldrin 

*Sce next page 

Highest Observed 
Concentration 
in noil (ppn) 

(mg/kq) 

none detected (NO) 
(susoected) 

Maximum * 
dunt loading 

(100 mg soil/m air) 

Rcsoirator Selection 

suspected 

115,000 

unknown 

14.5 

4,000 

825 

0.4 

0.08 

Personal Protection 
and Hygiene 

Provide conplete 
skin protection. 
Wash skin imme­
diately upon con­
tamination, change 
tyvek imtmediately 
upon visible contami­
nation. 

Uiixrr l.ynit 
(iiin/ni ) Devices Permitted 

2.5 (1) Clieinical cartridge (pesticide) 
respirator, dust i mist filter 

12.5 (2) Fullface chemical cartridge 
respirator, pesticide car­
tridge, dust and mist filters 

100 (3) Supplied air respirator, 
pressure d'anand 

Escape (4) Gas mask wit)) pesticide 
filter, pesticide respirator 

5 (1) 
25 (2) 

500 (3) 
Esca;>e (4) 

5 (5) C)ie!riical cartridge respirator, 
pesticide cartridge 

25 (5) I'"ulirace cliemical cartridge, 
pesticide cartridge 

200 (7) Powered air-purifying respirator 
with pesticide canister 

10 (1) 
50 (2) 

500 (8) Fullface chonical cartridge 
respirator with high-efficiency 
filter, pesticide cartridge 

2.5 (1) 
12.5 (2) 

250.0 (9) Pcv-ered air-purifying respirator 
with pesticide cartridge, full-

face with a high-efficiency fvarti-
culate filter 

Provide ccmplete 
skin protection, 
(sane as above) 

(Same as above) 

(Sa,me as above) 

(Same as above) 



TABLE 3 (Continues!) 

Sunmiry of Maximiun Site Concentration, Exposure-!.imit Defined 
Respirator Selection and Personal Protection and Hygiene 

Highest ObcRrvod 
Concentration 1 mum R.rspirator Se 1 ection 

Pesticide 
in soil (ppm) 

(iTX)/kq) 

dust loading 
(100 mg soil/m air) 

Up-ier Limit 
(nvg/m ) Devices Permitted 

Personal Protection 
and Hygiene 

Dieldrin (con't) 450 

Escape 

(10) FuJlface supplied air 
pressure demand 

(4) 

respi rator, 

&idrin tJD (susjaected) 0 1 
5 

100 
200 

Fsca[>3 

(1) 
(2) 
(8) 

(10) 
(4) 

Provide coaplete skin 
protection, wash skin 
urmcdi.ately upon con­
tamination, change 
tyvek immediately 
upon visible contami­
nation. 

Heptachlor 1.7 .0002 5 
25 

500 
700 

Escape 

(11) Supplied air respirator 
(12) Fullface sunplied air 
(3) 

(10) 
(4) 

(Same as above) 

Lindane 
(BUG-mix) 

48,800 4.7 5 
25 

500 
1000 

(1) 
(2) 
(9) 

(10) 

(Same as above) 

Escape (4) 

* llie laaximun dust levels in Table 3 were calculated on the basis of the following worst-case conditions: 
1) The ir.aximum concentration of each pesticide found in soil s-arnples analyzed for the 1082 and 1983 

investigations (Figure 1, Tbble 2). ^ ^ 
2) A maximum pnte.ntial particulate concentration of 100 mg soil per m of air (0.1 g/m ) 
The calculated itvaximum airborne exposure would then be given by Uie formula: 

[pesticide in spill in mq/kq = (pesticide in air] in mg/in 
10** 

3 

For Example: Ttxxaphene 

llierefore. 

Max. [Tbxaphenel soil = 145,000 mg/kg = 145 g/kg = 0.145 g To:aphene /g soil 

0.1 g soil/m^ air x 0.145 = 0.0145 g/m^ = 14.5 mg/in^ [toxaptienel air 



.requires use of a full face chemical cartridge respirator 
with a pesticide cartridge. To provide further protection 
and guard against exposure to potentially high soil concen­
trations all workers will also be provided with high effici­
ency dust and mist filters. 

This respiratory equipment is to be worn at all times by the 
backhoe operator, and the two ground-based SV^CI hazardous 
waste specialists present during loading and scraping opera­
tions. Truck drivers will park their trucks with the windows 
closed and leave the site during loading operations. 

Protective Clothing 

In addition to the full-faced respirators described above, 
the minimum protective equipment that is required to be worn 
by all personnel entering the designated work zone follows: 

Tyvek full body disposable coveralls with hood. 
Tyvek should be taped closed over gloves and boots 
and hood should be secured over head and hair. 

Rubber boots or boots with rubber overshoes 

Plastic surgical gloves with PVC outergloves. 

Cotton underwear or surgical gowns (with pants), 
socks. 

This level of protective clothing is required in order to 
minimize the potential for direct contact with the contami­
nated soil, as recommended by NIOSH (Reference Table 2). 

2.1.2 Safety Practices 

To prevent injuries and acute and chronic health effects, the 
following safe work practices will be followed on-site. 
These practices establish a pattern of general precautionary 
measures for reducing the risks associated with worksite 
operations. 

Heat Stress 

Working in the required protective clothing and in Texas' 
summer, can cause problems with heat stress unless proper 
precautions are taken. Serious medical difficulties can 
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•arise from overstressing the body when personnel are initial­
ly introduced to the heat without gradual acclimatization, 
and/or work without adequate frequent, short rest periods. 

Workers will be informed of the serious dangers of the body 
being overstressed and how to monitor themselves and their 
fellow workers for symptoms of heat exhaustion and heat 
stroke. When a worker recognizes symptoms in himself or a 
fellow worker, the Health and Safety officer will be notified 
immediately. The worker will concurrently be escorted out of 
the "hot" zone to a shaded portion of the decontamination 
area where the protective clothing can be removed. , Water 
should be drunk and a period of rest provided. Depending on 
the severity of the workers condition, he/she may need to be 
artificially cooled off by applying water externally and 
rapid fanning, and further medical attention provided. An 
accident report will be filled out by the Health and Safety 
Officer and submitted to the Project Manager. 

To help mitigate heat stress, the removal operation schedule 
has been designed to avoid the hottest portion of the day 
(1:00 p.m. to 5:00 p.m.). The schedule is as follows: 

Day 1 - Morning Shift - 6:30 a.m. until Noon. Trucks 1 and 
2 will arrive at 7:30 and 9:30. Load both trucks, 
weigh, secure loads and dispatch. 

Day 1 - Evening Shift - 5:00 p.m. until 9:00 p.m. trucks 3 
and 4 will arrive at 5:30 and 7:30 p.m. Load, 
weigh, secure, and dispatch the trucks. 

Day 2 - Morning Shift - 6:30 a.m. until 1:00 p.m. Trucks 
5, 6 and 7 will arrive at 7:00, 9:00 and 11:00 a.m. 
Load, weigh, secure, and dispatch trucks. Decon­
taminate backhoe bucket and tracks. Place contami­
nated gloves, booties and coveralls in Truck 7 
trailer. 

Day 2 - Afternoon - Demobilize 

Personal Hygiene 

The following procedure will be practiced by all SV'JCI, Sprint 
or observing personnel entering the contaminated area of the 
site: 
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1,. Eating, drinking, chewing gum or tobacco, taking 
medication, and smoking is prohibited in the con­
taminated or potentially contaminated area or where 
the possibility for the transfer of contamination 
exists. 

2. Upon leaving contaminated or suspected contaminated 
areas, boots must be thoroughly washed and protec­
tive clothing removed and discarded in a designated 
trash bag. Then, the hands and face must be thor­
oughly washed. After decontamination procedures, a 
thorough shower and washing of the body will be 
undertaken at facilities provided by Hercules. 

3. Avoid contact with potentially contaminated sub­
stances. Do not walk through puddles, pools, mud, 
etc. Avoid/ whenever possible, kneeling on the 
ground, leaning or sitting on trucks, equipment or 
ground. Do not place equipment on potentially 
contaminated surfaces. 

4. No beard or facial hair which interferes with a 
satisfactory qualitative respirator fit test may be 
worn. 

The site Health and Safety officer will perform inspections 
and document variations. Violators will be removed from the 
job site. 

Personnel Protection 

1. Be familiar with and knowledgeable about standard 
operating safety procedures. 

2. Be familiar, knowledgeable and adhere to all in­
structions in the site safety plan. 

3. Be familiar with arrangements for emergency medical 
assistance. The location, telephone number and 
transportation capabilities of the nearest emergen­
cy medical facilities are provide in Section 5. 

4. Consider fatigue, heat stress and other environmen­
tal factors influencing efficacy of personnel. 

5. Wear appropriate or designated, approved respira­
tory protective devices and protective clothing. 
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Operations and Communications 

1. In emergencies, oral safety protocols must be 
established by the team consistent with the site 
safety plan. 

2. SWCI and Sprint personnel going on-site are to be 
thoroughly briefed on the anticipated hazards, 
equipment requirements, safety practices, emergency 
procedures and communication methods. 

3. Normal entrance and exit routes are through the 
decontamination area shown in Figure 1 and then 10 
feet parallel to the edge of the road. Emergency 
escape routes will consist of exiting by the short­
est route to the access road and then to the decon­
tamination area for assistance. 

4. Unfamiliar operations will be rehearsed prior to 
implementation. 

5. Personnel on-site will use the "buddy" system 
(pairs). "Buddies" pre-arrange hand signals or 
other means of emergency signals (i.e., truck horn) 
for communications. The backhoe operator will also 
communicate directly with the site Health and Safe­
ty officer. 

6. Visual contact is maintained between "pairs" on-
site with the team members remaining in close prox­
imity in order to assist each other in case of 
emergencies. 

7. Wind indicators visible to all on-site personnel 
will be provided to indicate possible routes to 
upwind escape. 

8. The number of personnel and equipment in the 
contaminated area will be minimized consistent with 
site operations. 

9. Appropriate work areas for support, contamination 
reduction and exclusion will be established the day 
before removal operations begin. 

10. Appropriate decontamination procedures for leaving 
the site are established, as discussed in Section 
3. 
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2.2 Training 

The Health and Safety Officer or his designated agent will 
train all employees prior to their working on the site. 
Training will include: 

Requirements for employees to work in pairs 

Buddy system including backhoe operator 

Proper materials handling 

Preventive maintenance of safety equipment 

Requirements for and use of respirators and per­
sonal protective equipment 

Required personal hygiene practices 

Heat stress 

Effective response to any emergency 

Responses to fires and explosions 

Shutdown of operations 

Emergency procedures 

Areas of the site that have restricted access 

Methods used for decontamination, and 

General safety precautions. 

A log of.site personnel having completed this training will 
be maintained by the Health and Safety Officer. 
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3 - DECONTAMINATION PROCEDURE 

A waste site generally involves the escape or potential 
escape of normally controlled substances into the environment 
via air, water or land surfaces and site activities involved 
control actions to prevent, minimize and remove these sub­
stances. As used here, however, site control is preventing 
or reducing the transport of hazardous substances (contami­
nants) from the site by workers and equipment involved in 
site operations. 

Site control involves two major activities: (1) physical 
arrangements and control of the site work area; and (2) 
methods for the removal of contaminants from people and 
equipment - decontamination procedures - which are discussed 
in Section 3.1 and 3.2. 

Control of contaminants is needed to reduce the possibility 
of transfer from the site of contaminants, which may be 
present on personnel and equipment needed for various on-site 
operations. This can be accomplished in a number of ways 
including: 

1. Physical barriers to exclude unnecessary personnel. 

2. Checkpoints with limited access to the site or 
areas within the site. 

3. Minimizing personnel and equipment on-site consis­
tent with effective operations. 

4. Establishment of containment zones. 

5. Decontamination procedures. 

6. Conducting operations in a manner to reduce possi­
bility of contamination. 

One method of reducing the potential for transfer of contami­
nation off-site is to delineate zones or work areas based 
upon expected contamination. Within these zones prescribed 
operations would occur utilizing appropriate personnel pro­
tective equipment. Movement between areas would be control­
led at checkpoints. Three contiguous zones are recommended: 

1. Exclusion area (contaminated); 

2. Contamination reduction area; 



3-. Support area (non-contaminated). 

Exclusion Area 

The exclusion zone is the inner most area of three concentric 
"rings" and is considered contaminated, dirty or "hot." 
Within this area prescribed levels of protection must be worn 
by any entering personnel. An entry checkpoint must be worn 
by any entering personnel. An entry checkpoint must be 
established at the periphery of the exclusion area to control 
the flow of personnel and equipment between contiguous zones 
and to ascertain that the procedures established to enter and 
exit the zones are followed. The exclusion area boundary 
would be established initially based on the presence of the 
actual wastes or visual evidence of spilled materials. 

Support Area 

The support area is the outermost of three rings and is 
considered a non-contaminated or clean area. It contains the 
command post for field operations and other elements neces­
sary to support site activities. Normal street clothes are 
the appropriate apparel within this zone. 

Contamination Reduction Area 

Between the exclusion area and the support area is the con­
tamination reduction (decontamination) area. The purpose of 
this zone is to provide an area to prevent or reduce the 
transfer of contaminants which may have been picked up by 
personnel or equipment returning from the exclusion area. 
All decontamination activities occur in this area. 

The boundary between the support area and the contamination 
reduction area is the contamination control line. This boun­
dary separates the possibly contaminated area from the clean 
zone. Entry into the contamination reduction zone from the 
clean zone. Entry into the contamination reduction zone from 
the clean area should be through an access control point. 
Personnel entering at this station would be wearing the 
prescribed personal protective equipment for working in the 
contamination reduction area. Exiting the contamination 
reduction area to the clean area requires the removal of any 
suspected or known contaminated personnel protection equip­
ment and compliance with decontamination procedures. 
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At the boundary between the contamination reduction area and 
the exclusion area is the "hot line" and access control 
station. Entrance into the exclusion area requires the wear­
ing of the prescribed personal protection equipment. A per­
sonnel decontamination station is established for those 
exiting the exclusion area. A separate area for decontamina­
tion of trucks and backhoe will be established near the 
personnel decontamination zone. 

The use of a three-zone system of area designation, access 
control points and exacting decontamination procedures 
provides reasonable assurance against the translocation of a 
contaminating substance. 

The location of the Field Command Post and other support 
necessities in the support area (clean zone) are dependent on 
a number of factors including: 

1. Wind direction - Preferably the Command Post should be 
located upwind of the site exclusion area. However, 
wind directions shift and other conditions may be such 
that the ideal location based on wind direction does 
not exist. In this case, the decontamination area has 
been located in the least contaminated area of the site 
and closest to the egress route from the site. 

2. Accessibility & Proximity to Site - The Command Post 
will be placed along the road near the site for imme--
diate access. 

3.1 Equipment Decontamination 

Four major types of heavy equipment will be used during 
removal operations at the site. These include 1) Seven 18-
wheeled truck trailer, each with a payload of 24 tons and a 
total length of 35 feet; 2) a small crawler type backhoe with 
a smooth bucket capable of excavating to a controlled depth, 
3) a set of portable truck scales, and 4) scaffolding used to 
place trailer cover over the truck beds after closure of the 
plastic liners. 

3.1.1 Trucks 

Excavation by the backhoe will be made directly into the bed 
of the waiting truck trailers. The trailer beds will be 
lined with a heavy duty totally enclosed plastic liner. 
Utilization of this liner will preclude any further 
decontamination of the trailer beds. A total of 165 tons 
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(approximately 122 cubic yards) of waste will be excavated. 
Using eighteen wheeled truck trailers, payloads of 24 tons 
per unit are expected with a total of 7 truck loads. 

Empty and fully loaded weights will be measured by a portable 
on-site scale. This will insure that the truck does not 
exceed allowable weight restrictions. Using a scale on-site 
precludes any potential contamination at neighboring scales. 

After the truck weight has been checked and found correct, 
the plastic 1iner will be closed, encapsulating the waste. 
Then the trailer cover will be placed over the bed, providing 
further protection. 

Any visible soil or dust on the truck/trailer body and tires 
will be washed off with a high-pressure water hose. Each 
unit will be appropriately placarded. 

Disposal 

Each of the seven truck units v;ill proceed directly to the 
Chemical Waste Management secure hazardous waste landfill at 
Emelle, Alabama for disposal. The contaminated soil, plastic 
liners, and disposable personnel protective equipment will 
all be disposed in the landfill. 

3.1.2 Backhoe 

At the end of each work shift, the backhoe and operator will 
return to the decontamination area where the machine will be 
parked until the next shift. If the backhoe does not have an 
enclosed, air conditioned cab, the interior of the cab will 
be thoroughly wiped to remove any visible dust accumulated 
during excavation. At the completion of all removal opera­
tion, the backhoe will be thoroughly washed using a high-
pressure water hose to remove all visible dust and dirt from 
chairs and tracks. If the cab is not enclosed, it should be 
thoroughly cleaned to remove all visible dust and/or boot-
carried dirt or mud. After thorough washing, the backhoe 
will be released from the site. 
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3^1.3 Scales and Scaffolding 

After completion of all site activities, the portable truck 
scales and scaffolding used to line the truck trailers should 
be thoroughly washed with high-pressure water. After wash­
ing, the equipment may be dismantled and loaded for removal 
from the site. 

3.2 Personnel Decontamination and Respirator Maintenance 

After completion of each shift personnel should proceed to 
the personnel decontamination station. Decontamination will 
consist of the following sequence of action: 

Remove respirator 

Thoroughly wash exposed portion of boots with 
water. If the site is muddy, a wash tub with soapy 
water and a scrub brush will be provided in addi­
tion to prearranged water. 

Untape sleeve and pant legs, remove outer gloves, 
then remove Tyvek suit and boots. Dispose of suit 
and gloves in designated trash bag. 

Advance to wash station and thoroughly wash hands 
and forearms with soap and water, then wash face 
and neck. 

Proceed to water station in clean zone and/or to 
shower provided by Hercules. 

All discarded protective clothing will be collected and 
loaded into the last truck for disposal at the Emelle, Ala­
bama facility. Arrangements have been made with Hercules, 
the current site operator, to provide shower facilities for 
all personnel upon site exit and/or emergencies. 

Respirators will be inspected before and after each use and 
those respiratory protective devices not in routine use at 
the site will be inspected at least weekly. The manufactur­
er's time limits for the use of respirator cartridges and 
filters exposed to measurable contaminant levels will be 
followed. Respirator cartridges and filters that have ex­
ceeded their period of use will be replaced. 
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Routinely used respirators will be collected, cleaned, and 
disinfected to help assure proper protection. The Health and 
Safety Officer or his designated assistant will maintain the 
respirators. If, in the cleaning or inspection of the respi­
rators by the users, broken or nonfunctioning parts are 
discovered, a replacement part or a new respirator will be 
issued. Respirators will be stored in an area where they 
will be protected against damage by dust, heat, extreme cold, 
excessive moisture, or damage by chemical contact. The stor­
age area for the respirators will be in a readily accessible 
location within the site and all personnel will be made aware 
of the location. 
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4 - CONTAMINANT MIGRATION CONTROL 

4 .1 Perimeter Controls 

The site is located within Area G at the NWIRP - McGregor, 
Texas Navy facility (Figure 1). The contaminated areas 
located in the far west side of Area G, which is a hexagonal 
piece of property totally enclosed by a fence. Access to the 
area is limited to personnel from Hercules (the current site 
contractor) and the U.S. Navy. Furthermore, access to the 
NWIRP facility is controlled. Therefore, no additional ac­
cess controls on the contaminated area are deemed necessary. 

4.2 Dust Control During Removal Operations 

As previous discussed, the only likely pathway for respira­
tion of pesticides at the site is via direct aspiration of 
contaminated dust. In order to minimize the potential for 
this pathway, SWCI has made provisions for a portable truck-
mounted pressurized water tank to spray water on exposed 
soils to control dust emissions during removal operations. 
This water source will also be used to v;ash truck tires and 
chassis in the decontamination area prior to departure from 
the site. Operations will be suspended during high wind 
conditions i.e., when control of visible dust cannot be 
maintained by sprinkling with water and/or during or before 
forecasted extreme weather conditions, such as tornadoes. 

These measures should significantly reduce airborne dust 
levels below the 100 mg/m maximum expected at the site. 

4 . 3 Wash Water Control 

The decontamination area will be established at the far 
northern end of the contaminated area, where current levels 
of contamination are believed to be less than 5 ppm (soil). 
All wash water from the heavy equipment wash area and the 
personnel wash area will be disposed of on-site and will not 
be allowed to run to the support area ("clean area") or to 
the access road ditch. The total amount of pesticides in the 
wash water is expected to be small and should not constitute 
a significant addition to soils in the decontamination area. 
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Two additional measures will be included in site operation 
practices to minimize water-borne egress of contaminants from 
the site. 

All excavation and ]mding operations will cease 
immediately in the event of heavy rainfall during 
operation. Truck and backhoe will be removed to 
the decontamination area and the liner in the truck 
will be sealed for the duration of the storm. 

No removal operations will be initiated after a 
heavy rainfall until surface conditions have re­
turned to a workable state (i.e., damp but not wet 
or puddled). This strategy will reduce both sur­
face disturbance of bare and vegetated soils and 
substantially reduce the amount of contaminated 
soil that could potentially be transported via 
wheels, treads and boots to the decontamination 
area. 
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5 - EMERGENCY RESPONSE PLAN 

The Health and Safety Program for the site removal actions 
has been established to allow site operations to be conducted 
without adverse impacts on worker health and safety. In 
addition, supplementary emergency response procedures have 
been developed to cover extraordinary conditions that might 
possible occur at the site. 

5.1 General 

All accidents and unusual events will be dealt with in a 
manner to minimize continued health risk of site workers. In 
the event that an accident or other unusual event occurs, the 
following procedure will be followed: 

First aid or other appropriate initial action will 
be administered by those closest to the accident-
event. This assistance will be conducted in a 
manner to assure that those rendering assistance 
are not placed in a situation of unacceptable risk. 

All accidents/unusual events must be reported to 
the Site Manager. For this project the Site Mana­
ger and Health and Safety Office will be the same 
individual. The Site Manager is responsible for 
conducting the emergency response in an efficient, 
rapid, and safe manner. The Site Manager will 
decide if off-site assistance and/or medical treat­
ment is required and arrange for assistance. 

All workers on site are responsible for conducting 
themselves in a mature, calm manner in the event of 
an accident/unusual event. All personnel must 
conduct themselves so as to avoid spreading the 
danger to themselves and to surrounding workers. 

The following 
si te: 

emergency equipment will be available at the 

First aid kit 
Fire extinguisher 
Emergency eyewash 

and blanket 
Stat ion. 
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5.2 Worker Injury 

If an employee working in a contaminated area is physically 
injured. Red Cross first aid procedures will be followed. 
Depending on the severity of the injury, emergency medical 
response may be sought. If the employee can be moved, he 
will be taken to the edge of the work area where contaminated 
clothing will be removed and any emergency first aid admini­
stered. The worker will then be transported to a local emer­
gency medical facility by way of the NWIRP ambulance. 

If the injury to the worker is chemical in nature (i.e., 
overexposure), the following first aid procedures are to be 
insti tuted: 

Eye Exposure - If contaminated solids or liquids 
get into the eyes, wash eyes immediately at the 
emergency eyewash station using large amounts of 
water and lifting the lov/er and upper lids occa­
sionally. Obtain medical attention immediately. 

Skin Exposure - If contaminated solids or liquids 
get on the skin, promptly wash the contaminated 
skin using soap or mild detergent and water. Ob­
tain medical attention iimnediately if exposure to 
concentrated solid is suspected. Wash face and 
hands prior to eating or leaving the site. 

Breathing - If a person breathes in large amounts 
of contaminants, move the exposed person to fresh 
air at once. If breathing has stopped, perform 
artificial respiration. Keep the affected person 
warm and at rest. Obtain medical attention as soon 
as possible. 

Swallowing - When contaminated solids or liquids 
have been swallowed and the person is conscious, 
give the person large quantities of water immedi­
ately. After the water has been swallowed, try to 
get the person to vomit by having him touch the 
back of his throat with his finger. Do not make an 
unconscious person vomit. Obtain medical attention 
immediately. 



5.2.2 Fi res 

Fire extinguishers will be provided with the heavy equipment. 
If a localized fire breaks out, chemical fire extinguishers 
will be used to bring the occurrence under control. If 
necessary and feasible, a fire blanket, soil, or other inert 
materials will be placed on the burning area to extinguish 
the flames and minimize the potential for spreading. If 
appropriate, local fire-fighting authorities will be contac­
ted for notification and/or assistance. 

If an uncontrolled fire develops the Site Manager or his 
designated assistant will alert the NWIRP Fire Department. 

5 . 3 Unusual Objects or Events 

Although highly unlikely, unusual objects (i.e., gas cylin­
ders, bulging drums, fuming containers) could be encountered 
during removal operations. If such objects are encountered, 
the Site Manager will halt operations and notify the Project 
Manager. The Project Manager will contact TDWR to decide on 
the next course of action. The Site Manager is responsible 
for suspending site ooerations in the event of heavy rain­
fall. 

5.5 Spills 

Handling procedures have been developed to limit potential 
problems with material spillage. In the event of a spill of 
contaminated soil at the site, the area will be isolated from 
traffic patterns by the Health and Safety Officer. Spilled 
solids will be removed using the backhoe and loaded into a 
truck for subsequent disposal. No liquid spills are antici­
pated at the site. 

5 . 6 Emergency Horn Signal 

All personnel will be informed of an emergency situation 
which requires suspension of site operations; egress from the 
work area; emergency responses; and if necessary, site evacu­
ation via continual long horn blasts as defined during em­
ployee training. 
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5.7 Notification and Documentation 

Checklist 

The names and phone numbers of all personnel and agencies 
that could be involved in emergency response will be 
established by the , Site Manager and posted at several 
prominent locations at the site (Table 4). 

Procedures 

In the event of an on-site emergency requiring notification 
of off-site personnel, the Site Manager is responsible for 
immediately notifying the agencies and personnel listed in 
Table 5-1. If for some reason the Site Manager is unavail­
able, his designated assistant must perform this function. 
The designated TDWR representative will be apprised of the 
contact of an agency or person listed in Table 4 as soon as 
possible after the contact is made. 

Documentation 

The Site Manager will provide a report to the Project Manager 
describing the follov;ing: 

The event (including date and time) that necessi­
tated the notification and the basis for that deci­
sion. 

Date, time, and names of all persons/agencies noti­
fied and their response. 

Resolution of the incident (including duration) and 
the method/corrective action involved. 

This report will be submitted within five worlcing days of the 
resolution of the event. 

5.8 Evacuation Plan 

Although very unlilcely, it is possible that a site emergency 
could necessitate evacuating all personnel from the site. If 
such a situation arises, the Site Manager will give the 
appropriate signal for site evacuation. It is the responsi­
bility of all individuals to evacuate in a calm, controlled 
fashion. 
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TABLE 4 

NOTIFICATION CHECKLIST 

The event of a fire, uncontrollable chemical spill, explo­
sion, severe earthquake, or any occurrence that, might be 
damaging personnel or adjacent property will require the 
immediate notification of the proper emergency service. The 
proper emergency service is determined by the nature of the 
emergency. 

EMERGENCY OR DISASTER NOTIFICATION PROCEDURE 

Fire Department, Ambulance & Plant Security..Plant,Phone 1222 

PROCEDURE FOR REPORTING ACCIDENTS 

IMMEDIATELY CALL: (1) In Plant Emergency Number 1222 and/or 
(2) D.S. Diehl 

(713) 789-6652 (work) 
- (713) 492-0727 (home) 

In case of an emergency situation subsequently contact: 

Ann McGinley (512) 475-5516 (TDWR) 

After notification of the proper emergency service or 
services, proceed to deal with the emergency at hand. It is 
reasonable to believe that any emergency or disaster will 
involve fire or major find of buried wastes or both. 
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